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Abstract

Leakage of flammable substances from storage tanks of petroleum products is a dangerous factor of fire
and explosion. The consequences of the explosion of propane tanks were evaluated. The stages of study
was determining the objectives of outcome assessment, unit description, risk identification, scenario
analysis, modeling the consequences and determining the methods of controlling and reducing the
consequences. Five causes and two consequences were investigated in three scenarios to create the
BLEVE phenomenon using PHAST software. By creating an explosion wave from the origin to a radius
of 80 meters with a power of more than 0.3 bar, the person in the closed or open space is 100% damaged
and from a radius of 80 to 150 meters at a pressure of less than 0.3 to 0.1 bar, the person was 25%
injured indoors and unharmed outdoors. In case of inlet line leakage, flame length, radiation power and
eruption speed were estimated to be 56.34 m, 190.48 kW/m? and 278.89 m/s, respectively. The strength
of the BLEVE phenomenon from the origin to a radius of 30 meters was equal to 0.2068 bar, from a
radius of 30 to 40 meters, 0.1379 bar and from a radius of 40 to 155 meters 0.02068 bar. Enclosing the
reservoir area, periodic technical inspections, forming an emergency response team, rapid evacuation
of people, detect gas leaks, controlling fire sources and ignition shutting down the system can reduce
the risk of manpower and invironmental damages to a safe level.
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Construction of Ceramic Nanocomposite Adsorbent Modified with
Activated Carbon Derived from Waste Tires for Heavy Metal Ion
Adsorption
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Abstract

Given the increasing environmental pollution caused by wastewater containing heavy metal ions, this
study focuses on the design and construction of a nanocomposite adsorbent for the sustainable
adsorption of lead and cadmium ions from wastewater. in this research, clay was used as the primary
material for the adsorbent, and activated carbon derived from waste tires was employed to modify the
ceramic. the physicochemical properties of the nanocomposite were characterized using FTIR, XRD,
BET, and FESEM techniques. Adsorption experiments were conducted with wastewater containing lead
and cadmium ions in a fixed-bed reactor, investigating the effect of various factors such as pH,
temperature, adsorbent dosage, heavy metal ion concentration, and contact time for optimization. the
optimal conditions for the adsorption process were found to be pH=6, temperature 33°C, initial
concentration of 104.2 mg/L, adsorbent mass of 170 g, and a contact time of 101 min. Kinetic models
and adsorption isotherms were used to analyze the adsorption process.

Conflict of interest: None declared.
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Abstract

In this study, a green and efficient method for the synthesis of 7-aryl 6H,7H-chromeno [4,3-d] pyrido
[1,2-a] pyrimidin-6-one  derivatives using a heterogeneous zirconium-based catalyst,
ZrO(NO3)2-2H20, has been presented. in this method, a one-pot three-component reaction between
hydroxycoumarin, aromatic aldehydes, and 2-aminopyridine was carried out in ethanol under reflux
conditions. these reactions, with short reaction times and high yields, led to the formation of the desired
products. The structures of the synthesized compounds were confirmed by infrared (IR) spectroscopy
and nuclear magnetic resonance (NMR) analysis. in addition to reducing the number of reaction steps,
this method utilizes environmentally friendly catalysts, aligning with the goals of green chemistry and
sustainable development, and offers a suitable alternative to existing methods.
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(4b):  7-(p-Tolyl)-  6H,7H-chromeno[4,3-
d]pyrido[1,2-a]- pyrimidin-6-one FT-IR (KBr,
cm): 3353, 317, 1665, 1606, 1540, 1384,
1327, 1184, 761, 679.

'"H NMR (250.13 MHz, DMSO- ds, ppm): 8
2.18 (3H, s, CH3), 6.19 (1H, s, N-CH), 6.77-
6.93 (4H, m, Ar-H), 7.20-7.46 (4H, m, ArH),
7.79-7.89 (4H, m, ArH).

BC NMR (62.9 MHz, DMSO-ds, ppm): &
168.13, 165.07, 155.14, 152.93, 143.63,
139.65, 13791, 133.92, 131.30, 128.72,
127.02, 124.54,123.30, 120.40, 115.87, 113.17,
112.53,103.98, 36.21 (N-CH), 20.93 (CH3).
(4c): 7-(4-Chlorophenyl)- 6H,7H-
chromeno[4,3-d]pyrido[1,2-a]pyrimidin-6-one
FT-IR (KBr, cm™): 3359, 3143, 1670, 1601,
1533, 1327, 1180, 759, 676.

'"H NMR (250.13 MHz, DMSO- ds, ppm): 8
6.23 (1H, s, N-CH), 6.62-6.72 (2H, m, Ar-H),
7.10- 7.81 (10H, m, Ar-H).

BC NMR (62.9 MHz, DMSO-ds, ppm): &
172.35, 168.31, 165.02, 157.31, 152.95,
141.87, 141.13, 131.51, 129.87, 128.99,
128.08, 124.58, 123.43,120.25, 115.94, 112.34,
111.54, 103.58, 36.24 (N-CH).

(4d): 7-(4-Methoxyphenyl)-6H,7H-
chromeno[4,3-d]pyrido[1,2-a]pyrimidin-6-one
FT-IR (KBr, cm™): 3346, 3151, 1677, 1599,
1540, 1384, 1328, 1184, 723, 678.

'"H NMR (250.13 MHz, DMSO- ds, ppm): &
3.60 (3H, s, OCH3), 6.18 (1H, s, N-CH), 6.61-
7.86 (12H, m, Ar-H).

BC NMR (62.9 MHz, DMSO-ds, ppm): &
168.19, 165.14, 157.25, 15291, 143.40,
140.19, 134.46, 131.33, 129.71, 128.05,
124.55,123.33, 120.40, 115.88, 113.57, 112.36,
110.60, 104.11, 55.32 (OCH3), 36.22 (N-CH3).
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(4a):7-Phenyl-6H,7H-chromeno[4,3-
d]pyrido[ 1,2-a]pyrimidin-6-one IR (KBr, cm
1): 3436, 3144, 1669, 1596, 1530, 1384, 1325,
1180, 727, 675.
'"H NMR (250.13 MHz, DMSO- ds, ppm): &
6.24 (1H, s, N-CH), 6.70-6.90 (2H, m, ArH),
7.08-7.21(5H, m, ArH), 7.46-7.48 (2H, m,
ArH), 7.79-7.90 (4H, m, ArH).
BC NMR (62.9 MHz, DMSO-ds,
168.29, 165.00, 155.10, 152.95, 143.59,
141.87, 13798, 131.52, 129.85, 129.00,
128.08, 124.58, 123.42,120.25, 115.95, 113.13,
112.53, 103.58, 36.23 (N-CH).

ppm): o
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Abstract

Cadmium (Cd), a highly toxic heavy metal, is frequently encountered in mining operations and metal
processing activities, notably within zinc, lead, and copper mining contexts. although it possesses
limited economic value, cadmium presents substantial environmental and public health hazards owing
to its high mobility, persistent nature in ecosystems, and high potential for bioaccumulation. this
research aims to systematically examine cadmium contamination by evaluating its sources of emission,
transmission routes, environmental distribution patterns, regulatory standards, remediation
technologies, and associated health risks within mining areas. through an extensive review and synthesis
of current literature, empirical research results, and mining industries reports, the study offers an
integrated depiction of the extent and scope of cadmium contamination, its environmental and health
impacts, and viable risk mitigation strategies. the results demonstrate that primary sources of cadmium
contamination include mining processes, particularly acid mine drainage (AMD) and the improper
handling and disposal of mining wastes. the collected data from reviews confirm that soil cadmium
concentrations in surrounding the mining sites often surpass internationally accepted environmental
guidelines, consequently causing soil degradation, water contamination, and adverse ecological
impacts. furthermore, an assessment of existing regulatory frameworks reveals substantial inadequacies
in regulatory standards or enforcement mechanisms concerning cadmium pollution control in numerous
countries. consequently, the study underscores the critical importance of enhancing environmental
regulations, incorporating advanced remediation technologies, and implementing sustainable mining
operations to effectively mitigate the detrimental effects of cadmium contamination on ecological
systems and public health.
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Petrography, sedimentary environment and microfacies of the Fahlian
Formation in the Gachsaran field
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Abstract

The Fahlian Formation in the Gachsaran field, one of the most important carbonate formations in
southwestern Iran, is composed of diverse microfacies and diagenetic processes. the study of different
microfacies has led to the identification of environments and facies belts open marine, bar, lagoon and
tidal flat. In the open marine environment, two microfacies have been identified. first, sponge spicule
and radiolarian wackstone and second, bioclast wackstone and sponge spicule. In the bar facies belt,
three microfacies have been identified. intraclast, ooid grainstone and second ooid, aggregate grainstone
and third, bioclast, peloid grainstone. In the lagoon area, three microfacies have been identified.
bioclast, peloid packstone and second benthic foraminifera, dasiclade wackstone and third small
fossiliferous mudstone. In the tidal flat, two microfacies have been identified. grainstone intraclast and
mudstone facies containing silt-like detrital particles. The depositional model of the Fahlian Formation
in the Gachsaran field is formed on a shallow ramp-type carbonate platform. the presence of dam-
forming ooid and peloidy facies indicates that this carbonate sequence was deposited on a marginal
carbonate platform (shelf). Various diagenetic processes have been identified in the Fahlian Formation,
which generally include Micritization, Cementation, Dolomitization, Porosity, and Dissolution.

Conflict of interest: None declared.

Keywords: Fahlian Formation, Microfacies, Sedimentation model, Gachsaran field
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Determination of optical constants of thin films and their role in solving of
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Abstract

In this article, the effect of optical constants on the properties of thin films is studied in order to apply
these films in solving of environmental problems. the role of thin films in solving of various problems,
including environmental ones, is of interest to most researchers. in recent years, the design and
presentation of biosensors based on nanostructures including thin films has been able to significantly
help humans reduce the potential risks of damage to the environment. Since thin film production
technology, in addition to being useful, can also pose a threat to the environment, it is appropriate to
consider issues related to maintaining safety and reducing its potential risks. the optical constants of
thin film can enhance its quality and play a decisive role in the appropriate use of a film for industrial
applications. there are different methods for determining the optical constants of a thin film. one of
these methods is the method proposed by Swanepoel. in addition to estimating thickness, this method
is used to calculate and estimate some optical parameters such as refractive index, extinction coefficient,
optical band gap, imaginary and real parts of the dielectric constant, and optical conductivity of the
samples.
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